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WE CLAIM: 

. A method of displaying a 
three -dimensional image comprising : 

\ generating three-dimensional image data 
for a plural:m:y of pixels, the three-dimensional image 
data comprising (x,y,z) coordinate and color 
information, wherein z-coordinate information 
represents image depth information; and 

scoring the three dimensional image data 
at locations in aXframe buffer in accordance with the 
z-coordinate information. 

2 . The method of claim 1 wherein storing 
comprises: \ 

reading Vhe z-coordinate information; 

scaling tVe z-coordinate information 
within a range correspond\ng to a number of display 
elements upon which the im\ge data is to be displayed; 
and \ 

assigning locations in the frame buffer 
for the three-dimensional image data based on the 
scaled z-coordinate informatioA. 

3. The method of clartn 1 wherein storing 
comprises: \ 

storing image data associated with a 
first pixel in a first memory locat^n; and 

storing image data associated with a 
second pixel in a second memory locat\on; 

wherein the z-coordinat® information 
associated with the first pixel is subsVantially 
similar to the z-coordinate information \ssociated with 
the second pixel, and the first memory location is in 
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crose logical proximity to the second memory location. 

\ 4 . The method of claim 1 wherein the 

stor^^g comprises storing image data having 

substantially identical z-coordinate information in 

memory \locations of the frame buffer that are logically 
substantially proximate. 

Vb . The method of claim 1 further comprising 
displaying^n image on a display having addressable 
(x, Y , z) coo^inates . 

6 . \ The method of claim 5 wherein storing 
further comprises assigning a location in the frame 
buffer for the tJaree dimensional image data in 
accordance with t^ equation: 

. Addr = Nb/\* (x + * y + * Ny * zj 
wherein Addr is the Nassigned location in the frame 
buffer, Nb/p is the number of bytes of information 
stored for each pixel, VsT^ is the number of pixels in the 
X direction of a displa;^ Ny is the number of pixels in 
the y dimension of a display, and is an integer 
portion of the scaled z-cobrdinate value. 

7. The method ofXclaim 1 further comprising 
displaying an image on a disp\ay having addressable (r, 
y' and theta) coordinates, \ 

8 . The method of claVrn 7 wherein storing 
further comprises assigning a location in the frame 
buffer for the three dimensional iiriage data in 
accordance with the equation: \ 
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Add\ = Nb/p * (r * cosine (theta) + * y' + * Ny * r * 
sine (theta) ) 

whereiA Addr is the assigned location in the frame 
buffer, \Tb/p is the number of bytes of information stored 
for eachVixel, is the number of pixels in the x 
direction \pf a display, Ny is the number of pixels in 
the y dimernsion of a display, and is an integer 
portion of dhe scaled z-coordinate value. 

9. \The method of claim 1 wherein storing 

comprises : 

roviding a first memory at least as 
large as the framk buffer; 

filmng the first memory with the three 
dimensional image d^a; and 

transmitting the contents of the first 
memory location to the\frame buffer in a single 
operation. 

10. The method\of claim 1 wherein storing 

comprises : 

providing a ^irst memory smaller than 
the frame buffer; 

filling the fiirst memory with a portion 
of the three-dimensional imageXdata; 

transmitting the\contents of the first 
memory to a second memory; 

rasterizing the th^ee dimensional image 

data; and 

transmitting the confl^nts of the second 
memory location to the frame buffer. 



11. The method of claim 1 wherein storing 
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contprises: 

providing a first memory smaller than 
the fVame buffer; 

filling the first memory with the three 
dimensi\:>nal image data; and 

transmitting the contents of the first 
memory l<\cation to the frame buffer. 

The method of claim 1 further comprising 
transmitting the three-dimensional image data to a 
display in aq^cordance with the z-coordinate 
information. 

13 . "Bhe method of claim 1 wherein the image 
data further comprises transparency information and 
brightness information , 

14 . The li^ethod of claim 13 further 
comprising adjusting V^ne of the brightness information 
and color information V>f a first pixel based on 
transparency inf ormatidip of a second pixel . 

15. The method\of claim 14 wherein the z 
value associated with the ^irst pixel is greater than 
the z value associated with\the second pixel. 



16. The method of ^laim 1 further comprising 
displaying an image on a three \dimensional volumetric 
display. 



17. The method of claim 16 wherein the three 
dimensional volumetric display comprises multiple 
planes upon which image data is disblayed. 
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M8. The method of claim 16 wherein the three 
dimensional volumetric display comprises a plurality of 
self -luminescent optical elements. 

19. \ The method of claim 16 wherein the three 
dimensional volumetric display is a swept -volume 
display - 

20. Tne method of claim 1 wherein generating 
comprises generating the three-dimensional image data 
with a personal computer. 

21. The mbthod of claim 1 wherein generating 
comprises converting nata corresponding to a 
three-dimensional imac^ into data corresponding to a 
plurality of two-dimen^onal cross-sectional images of 
the three-dimensional irtyage , 

22. The methodXof claim 1 wherein the 
generating comprises generating the three-dimensional 
image data using applicatiori program interface calls. 

23. The method ofXclaim 1 wherein 
generating comprises generatinoi data indicating a 
plurality of geometric primitives that define 
three-dimensional image . 



24. A system for displacing a 
three-dimensional image comprising i 

means for generatingX three-dimensional 
image data for a plurality of pixel^ the three- 
dimensional image data comprising (xVy, z) coordinate 
and color information, wherein z-coorqinate information 



Represents image depth information; and 

\ means for storing the three dimensional 

ima^e data at locations in a frame buffer in accordance 
withXthe z-coordinate information. 

\ 25. The system of claim 24 wherein the means 
for stoVing comprises: 

\ means for reading the z-coordinate 

information; 

\ means for scaling the z-coordinate 
inf ormat ion Vvithin a range corresponding to a number of 
display elements upon which the image data is to be 
displayed; andV 

Vieans for assigning locations in the 
frame buffer forXthe three-dimensional image data based 
on the scaled z- coordinate information. 

26. The system of claim 24 wherein the means 
for storing comprises\ 

means f^r storing image data associated 
with a first pixel in aXfirst memory location; and 

means for^toring image data associated 
with a second pixel in a ^cond memory location; 

wherein the V-coordinate information 
associated with the first piVel is substantially 
similar to the z-coordinate information associated with 
the second pixel, and the firs\ memory location is in 
close logical proximity to the second memory location. 

27. The system of clair\ 24 wherein the means 
for storing comprises means for stotering image data 
having substantially identical z-coo^dinate information 
in memory locations of the frame buffer that are 
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JNogically substantially proximate. 

\ 28. The system of claim 24 further 

comprising means for displaying an image on a display 
havingv addressable (x,y,z) coordinates. 

\ 29. The system of claim 28 wherein the means 
for stordAag comprises means for assigning a location in 
the frame iDuf fer for the three dimensional image data 
in accordance with the equation: 

Add^i = Nb/p * (x + * y + * * zj 

wherein Addr \s the assigned location in the frame 
buffer, Nb/p is \the number of bytes of information 
stored for each\pixel, is the number of pixels in the 
X direction of aNdisplay, Ny is the number of pixels in 
the y dimension oA a display, and is an integer 
portion of the scalNed z-coordinate value. 

30. The system of claim 2.4 further 
comprising means for displaying an image on a display 
having addressable {r, w and theta) coordinates, 

31. The system Vf claim 30 wherein the means 
for storing comprises meansXfor assigning a location in 
the frame buffer for the thre^ dimensional image data 
in accordance with the equation: 

Addr = Nb/p * (r * cosine (theta) \ * y' + * Ny * r * 
sine (theta) ) \ 

wherein Addr is the assigned location in the frame 
buffer, Ng/p is the number of bytes oA information stored 
for each pixel, is the number of poNxels in the x 
direction of a display, Ny is the numbet* of pixels in 
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tme y dimension of a display, and is an integer 
portion of the scaled z-coordinate value. 

\ 32 . The system of claim 24 wherein the means 

for scoring comprises: 

\ means for providing a first memory at 

least as large as the frame buffer; 

\ means for filling the first memory with 

the three^ dimensional image data; and 

\ means for transmitting the contents of 

the first i^mory location to the frame buffer in a 
single operation. 

33. \ The system of claim 24 wherein the means 
for storing cormrises: 

means for providing a first memory 
smaller than the Vrame buffer; 

mealas for filling the first memory with 
a portion of the th\ee -dimensional image data; 

means transmitting the contents of 
the first memory to a^econd memory; 

means for rasterizing the three 
dimensional image data; Nand 

means for Vransmitting the contents of 
the second memory locationXto the frame buffer. 

34. The system ofXclaim 24 wherein the means 
for storing comprises: \ 

means for providing a first memory 
smaller than the frame buffer; \ 

means for fillingXthe first memory with 
the three dimensional image data;\and 

means for transmitting the contents of 
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th\ first memory location to the frame buffer. 

35. The system of claim 24 further 

compri^ping means for transmitting the three-dimensional 

image cteta to a display in accordance with the 
z - coordoSriat e inf ormat ion . 

^36. The system of claim 24 wherein the image 
data further comprises transparency information and 
brightness \nf ormat ion. 

37. \ The system of claim 36 further 
comprising mea^s for adjusting one of the brightness 
information andXcolor information of a first pixel 
based on transparency information of a second pixel. 

38. TheXsystem of claim 37 wherein the z 
value associated wiVh the first pixel is greater than 
the z value associated with the second pixel . 

39. The system of claim 24 further 
comprising means for displaying an image on a three 
dimensional volumetric display. 

40. The system ^f claim 39 wherein the three 
dimensional volumetric display comprises multiple 
planes upon which image dataXis displayed. 

41. The system of claim 3 9 wherein the three 
dimensional volumetric display comprises a plurality of 
self -luminescent optical element\ 



42. The system of claim\3 9 wherein the three 



10 



- 34 - 

dimensional volumetric display is a swept -volume 
dispLLay . 

\ 43. The system of claim 24 wherein the means 
for generating comprises means for generating the 
three-dimensional image data with a personal computer. 

\44 . The system of claim 24 wherein the means 
for generating comprises means for converting data 
corresponding to a three-dimensional image into data 
corresponding, to a plurality of two-dimensional 
cross- sect ioncLL images of the three-dimensional image. 

45. "TOie system of claim 24 wherein the means 
for generating comprises means for generating the 
three-dimensional Vmage data using application program 
interface calls. \ 

46. The system of claim 24 wherein the 
means for generating cbmprises means for generating 
data indicating a plur^ity of geometric primitives 
that define three -dimensVonal image . 

47. A three dinwensional display system 
comprising: \ 

a frame buff^ and 
a microprocesslpr programmed to: 
generate three-dimensional image data 
for a plurality of pixels, theXthree-dimensional image 
data comprising (x,y,z) coordinate and color 
information, wherein z-coordinat^ information 
represents image depth informatiom; and 

store the three dimensional image data 
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atVLocations in a frame buffer in accordance with the 
z-cqprdinate information . 

\ 48 . The three dimensional display system of 
claim 47 wherein the microprocessor is further 
programmed to: 

\ read the z- coordinate information; 

\ scale the z-coordinate information 

within a range corresponding to a number of display 
elements upon which the image data is to be displayed; 
and \ 

\ assign locations in the frame buffer for 
the three-dimeVisional image data based on the scaled z- 
coordinate inf oormat ion . 

49. THie three dimensional display system of 
claim 47 wherein the wherein the microprocessor is 
further programmed Vo : 

storeX image data associated with a first 
pixel in a first memoVy location; and 

store image data associated with a 
second pixel in a seconn memory location; 

wherein tjae z-coordinate information 
associated with the firstXpixel is substantially 
similar to the z- coordinates information associated with 
the second pixel, and the inirst memory location is in 
close logical proximity to ohe second memory location. 

50. The three dimensional display system of 
claim 47 wherein the wherein tthe microprocessor is 
further programmed to store image data having 
substantially identical z-coordikate information in 
memory locations of the frame buffer that are logically 
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substantially proximate. 

\ 51. The three dimensional display system of 

claim ^7 wherein the microprocessor is further 
programmed to display an image on a display having 
addressable (x,y,z) coordinates. 

\ 52 . The three dimensional display system of 
claim 51 wherein the wherein the microprocessor is 
further programmed to assign a location in the frame 
buffer for Vhe three dimensional image data in 
accordance wdth the equation: 

AddA = Nb/p * (x + * y + * Ny * Zi) 
wherein Addr is the assigned location in the frame 
buffer, Nb/p is\the number of bytes of information 
stored for each\ pixel, N,, is the number of pixels in the 
X direction of aXdisplay, Ny is the number of pixels in 
the y dimension cyE a display, and is an integer 
portion of the scaued z-coordinate value. 

53 . The tViree dimensional display system of 
claim 47 wherein th^ microprocessor is further 
programmed to display ^n image on a display having 
addressable (r, y' andV:heta) coordinates . 

54. The three \dimensional display system of 
claim 53 wherein the microprocessor is further 
programmed to assign a location in the frame buffer for 
the three dimensional imag^ data in accordance with the 
equation: \ 

Addr = Nb/p * (r * cosine (thetk) + * y' + * Ny * r * 
sine ( theta) ) \ 
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wheVein Addr is the assigned location in the frame 
buffer, Ng/p is the number of bytes of information stored 
for e\ch pixel, N^^ is the number of pixels in the x 
direct^n of a display, Ny is the number of pixels in 
the y dAnension of a display, and is an integer 
portion ot the scaled z-coordinate value. 



claim 4 7 wharein the microprocessor is further 
programmed to\ 

V)rovide a first memory at least as large 
as the frame buffer; 

fiul.the first memory with the three 
dimensional image \data; and 

transsmit the contents of the first 
memory location to tlae frame buffer in a single 
operation. \ 



5 



The three dimensional display system of 



56. The threa dimensional display system of 



claim 47 wherein the microprocessor is further 
programmed to : \ 



provide a first memory smaller than the 
frame buffer; \ 

fill the first memory with a portion of 
the three-dimensional image dWta; 



transmit the c 



tents of the first 



memory to a second memory; 



raster! ze the thsee dimensional image 



data; and 



transmit the contents of the second 



memory location to the frame buffe) 



57. The three dimensional display system of 
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cWim 47 wherein the microprocessor is further 
pro»grammed to : 

\ provide a first memory smaller than the 

f rameVbuf f er ; 

\ fill the first memory with the three 

dimensio&nal image data; and 

\ transmit the contents of the first 

memory looation to the frame buffer. 

5\. The three dimensional display system of 
claim 47 wheVein the microprocessor is further 
programmed toXtransmit the three-dimensional image data 
to a display in accordance with the z -coordinate 
information. \ 

59. The^ three dimensional display system of 
claim 4 7 wherein toe image data further comprises 
transparency inform^ion and brightness information. 

60. The thr^e dimensional display system of 
claim 59 wherein the m\croprocessor is further 
programmed to adjust oneXof the brightness information 
and color information of first pixel based on 
transparency information o^ a second pixel. 

61. The three dimajisional display system of 
claim 60 wherein the z value associated with the first 
pixel is greater than the z vajLie associated with the 
second pixel . \ 

62. The three dimensio^l display system of 
claim 47 wherein the microprocessor is further 
programmed to display an image on a Vhree dimensional 
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volum^^tric display. 

63 . The three dimensional display system of 
claim 6A wherein the three dimensional volumetric 
display aomprises multiple planes upon which image data 
is displaj^ed. 

The three dimensional display system of 
claim 62 wheVein the three dimensional volumetric 
display comprVses a plurality of self -luminescent 
optical elemerJfs. 

65. TUne three dimensional display system of 
claim 62 wherein \the three dimensional volumetric 
display is a swepk -volume display. 

66. The Vhree dimensional display system of 
claim 47 wherein th\p microprocessor is further 
programmed to generat\e the three-dimensional image data 
with a personal computer. 

67. The thre^ dimensional display system of 
claim 4 7 wherein the microprocessor is further 
programmed to convert data corresponding to a 
three-dimensional image inVo data corresponding to a 
plurality of two-dimensiona^ cross-sectional images of 
the three-dimensional image.) 



68. The three dimemsional display system of 
claim 47 wherein the microprocessor is further 
programmed to generate the three -dimensional image data 
using application program interface calls. 



69. \ The three dimensional display system 
claim 47 wher^n the microprocessor is further 
programmed to geherate data indicating a plurality of 
geometric primitiVes that define three-dimensional 
image . \ 



